CDK2 knockdown enhances head and neck cancer cell radiosensitivity.
Cyclin-dependent kinase 2 (CDK2) is critically involved in cell cycling and has been proposed as a potential cancer target. It remains largely elusive whether CDK2 targeting alters the tumor cell radiosensitivity. CDK2(-/-) and wild type (WT) mouse embryonic fibroblasts (MEF) as well as six human head and neck squamous cell carcinoma (HNSCC) cell lines (SAS, FaDu, Cal-33, HSC-4, UTSCC-5, UTSCC-8) were used. Upon CDK2 knockdown using small interfering technology, colony formation, DNA double-strand breaks (DSB), cell cycle distribution and expression and phosphorylation of major proteins regulating cell cycle and DNA damage repair were examined. CDK2(-/-) MEF and CDK2 HNSCC knockdown cell cultures were more radiosensitive than the corresponding controls. Repair of DSB was attenuated under CDK2 knockout or knockdown. In contrast to data in MEF, combined CDK2 knockdown with irradiation showed no cell cycling alterations in SAS and FaDu cultures. Importantly, CDK2 knockdown failed to radiosensitize SAS and FaDu when cultured in a more physiological three-dimensional (3D) extracellular matrix environment. Our findings suggest that targeting of CDK2 radiosensitizes HNSCC cells growing as monolayer. Additional studies performed under more physiological conditions are warranted to clarify the potential of CDK2 as target in radiotherapy.